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1.0 SCOPE

This dala sheel provides general loss prevention information and recommendations 1o prevent lires initiated
by electrical ignition. All electrically initiated fires are caused by arcing, conductar overhealing or compo-
nent failure. Presently the dala sheet only includes information on High Intensity Discharge (HID) lighting.
The operating standard will be expanded to include ather olactrical ignition sources.

1.1 Changes

This is the lirs! publication of this document.
2.0 LOSS PREVENTION RECOMMENDATIONS
2.1 High Intensity Discharge Lighting

2.1.1 Introdichion

Apply these recommendalions to any wattage High Intensity Discharge (HID) lamps over combustible
accupancies or in combustible buildings. High Intensity Discharge electric lighling includes mersury vapar,
mital halide and high pressure sodwm lamps. In ieu of the following recommendations, replace all HID light-
ing with non-HI,

2.1:2 lgnition Source Contraf

2.1.2.1 Install fixiures and lamps that should meet UL 1572, High intensity Discharge Lighting Fixtures or
IEC equivalent. Provide fixlures with a lamp containment barmier for use with the HID lamps. The lamp
containmenl barrier will prevanl fragments of hot glass or quartz from falling and igniting combustibles under
them. Feliow the lamp manufaciurer’s instructions for installation of the lamp 1o ensure proper application
of the lamg, fixture and associaled auxiliary devices.

2.1.22 Provide enclosed fidures (External shielding) for all new installations of High Intensity Discharge
lamps. Use extarnal shields made of barosilicate glass that do nol leave any gaps between the glass and
the fidure. Do not use acrylic or polycarbonate plastic lype exlemal shields, as thermal aging may cause the
shield 1o lase its ability to contain the hot glass fragments if a nonpassive failure of the arc tube eecurs,

Note: Retrolil external shiclding lo existing fidures in accordance with UL 1572 or IEC aguivalent. Do not
leave any gaps between the glass and the lixture. Contact 1he manulaciurer of the fixture lo ensure safely

Note: Retrofitting shielding may nol be practical due 1o costs, or it may increass the hazard due 1o aver-
heating. HID lamps can generate substaniial heat. The equipment design should cansider the need to
dissipale excessive heal. Some lamps may require additional ventilation 1 ensure proper operation and
prevent damags 1o the fiviure. Carefully select materials used for the lamg holder, refleciars, shields and lamp
housing, since the lamp surface lemperature may reach 1230°F {700°C). Lamp hase ifemperatures should
be limited to less than 862°F {350°C)to prevent wire and base cement delerioration

2.1.8 Operation and Maintenance

21,31 Turn off HID lamps that do not have borosiicale glass external shiglds for at least 15 minules each
sk .

2132 Perlorm the following operation and maimenance on all HID lamps:

t. Heplace the lamp at or befare the end of its rated lile, preferably by grau relamging

2. Replace the lamp if the outer glass has been scratched, cracked or damaged in any way,
3. Prolect the lamp from contact with liguid, moisture, dust, dit, oils, elo. *

4. Mewver touch the lamp with bare hands.

2.1.3.3 Always lollow the reguirements shown on manufaciurers' bulletins

1398 Factory Mol Inscrance Comanny AF nghls resenved
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3.0 SUPPORT FOR RECOMMENDATIONS

3.1 Loss History

Loss history has identified that metal halide lamps and other HID lamps as potential ignition sources. Faclory
Mutual Research loss data has revealed that the frequency of failure is approximately three losses per year,
There have been 29 lailures reponed in the past 10 years, Of the 29 losses, 14 had metal halide lamps,
12 had mercury vapar lamps and three had sodium vapor lamps,

Many. but net all, of the bulb manufaciurers have stated that the HID bulbis can fail violently. FI Global foels
that the possibility of violent failure of this type of bulb extends to all manufacturers.

3.1.1 High Intensity Discharge Lighting

3.1 Introduction

High intensily discharge (HID} electric lighting includes mercury vapor, metal halide, and high pressure sodium
lamps

This type of lamp, (Fig. 1) produces light by electrically exciling a mixture of matallic vapor and halides. The
lamp consists of a lused silica‘quartz arc lube that confines the electric discharge and the associated gases,
The arc tube is dosed with marcury, metal halide saits and filled with the inert gas, argon. The arc tube is
under a vacuum, (.3%atm.).5psi when the lamp is al amblent temperature and de-energized. The arc lube
is enclosed in & glass bulb or outer jacket 1o exclude air. The bulb is filled with nifrogen which prevents
oxidation of mefal pars, slabilizes the operating temperature and reduces UV radiatian. High Intensity
Uischarge lighting operates al vary high temperatures and pressures [(up to 2000°F (1100°C) and 50 psi
(350 kPa)]. Beeause il is a discharge lamp, it dees nal in stantly re-light and will take some time (twa or more
minulas) 1o reach full brightness alter a power loss,

3.1.1.2 Available Capacity (Wallage) of Bulbs

Generally, Ihe lollowing wattage bulbs are available: 75, 100, 150, 175, 250, 400, 1000, and 1500 W. The
capacily of the lamp can be read ofl the markings on a spare bulb; purchase orders may also confirm the bulb
type in use. ANSI markings (used by all Amencan and soms European and Japanese manufacturers) consist
of live letters or numbers: the first letter denotes the type of lamp (H for mercury, M for metal halids, S or
high pressure sodium). The lamp capacity is listed after the five lefters or numbers, For example,
MASPH-400/BVU stands for a metal halide lamg with 8 nominal waltage of 400 W,

3.1.1.3 Compatibility of Fixtures (Fitlingsa]

The fixtures (filings) and ballast used with the lamp must be apprograte for the bult's wallage and socket
type. The bulb manufacturer specifies what type of fixiure should be used. Install the HID lamp in accor-
dance with the manufacturer's HID fixure requirements, Installalion instructions can usually be found with
the spare lamp carion or is written on the side of the ballastfitings. The rating of the: ficture should mateh the
rating of tha lamp, and the socket types should maich, Lamp manulacturers have three basic "codes™ b
identily appropriate fixture for a panicular lamp as lollows:

E— Enclesed lixlura required. ;
3 — Open fixture restricted burning postion (normally £157) otherwise an enclosed lixture is reauired
0 — Open lixture permissible

Fixlure manufaclurers are required 1o use UL (IEC) listed materials that nal only contain the hot quanz from
the ruptured arc tube but will prevent ignition. The UL 1572 or IEC equivalent standard allows threg
methodalogies lor arc lube containment: 1) Enclosed fixture, 2) Quartz shroud around (he arc tube in an open
lixture (Fig. 3), 3) Permits lamp manulacturers lo specify specilic lamps, usually 400 and 1000 watl, for open
fixlure operation based on failure rate, rather than design.

TN Factory Mutual Insavanice Cenngainny Al nghis 1asended
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3.1.1.4 Burning Pasitlon

The lamp is designed to operate in a specific srientation in respect lo the base. Typical positions are harizonlal,
verlical base up or vertical base down. Again, the bulb manufacturer will specify the buming position. The
wrang burning position will increase the likelihood of a violen failurc.

3.1.1.5 Lamp Cycling

Many manulaciurers recommand that the unshielded HID bulbs be tumesd off for a conlinuous 15-minute
penod every week. HID lamps that continuously operate are not siressed in the same manner as larmps thal
are peniodically lumed off. Cycling the bulbs allows for the bulb to cool and frequently will permit malfunc-
tions 1o oceur in a less harmiul manner. If thare are imperfections in the lamp, it may then fail in a passive man-
ner and will not ignite upen re-energizing. While cycling is not a guarantee that the bulb will not fail during
operalion, it can reduce the potential. (There have been losses in the FM Global syslem, when eycling was
prracticed before tha loss,

3.1.1.6 Externally Shielded vs. Shrouded {Integral Shialding)

Currently there is no supporting data that shrouded (integral shielded) lamps will reduce the risk of ignition
sources lo an acceplable level. One manufacturer of an integral shielded bulb states:  This new lamp type
15 specilically designed for verlical operation in apen fixtures .. which reduces the risk of lamp shatiering ”
MNole thal the statemant says “reduces the risk” and nol "eliminatos the nsk”

3117 Service Life of Bulbs

The specifications of varous bulb manufaciurers indicate that the life expectancy of bulbs can range lrom
approximately 3000 hr. (approximately 4 menths) to 20,000 br. (approximately 2 Ya years).

The lollowing table presents a range of operating service hours as found in produg! literature trom vanous
manufacturars.

Bulh Wattage, w Sarvice Lite, hr
100 6,000 1o 10,000
150 10,000 B
175 6,000 1o 7,500 ]
250 10,004
00 15,000 te 20,000
1000 5,000 to 12,000 '
1500 3,000 to 12,000 ,

Factors that alfect lamp life include high and low operating vollages, axtremaly high operating lemperalure,
and marginally operating auxiiary equipment (ballasts, capacitors, ignitor, and/ar power supplies. Mos! lamps
fail to reignite at end of life. This is due to either the argon leaking oul of arc lube or nitrogen (ion inhibiter) leak-
ing into the arc lube. Mosl manulacturers recommend group relamping after approximately 60-75% of rated
hle. Light output and color shill ocour over the life of the lamp. This is The resull of the loss af light produc-
Ing chemicals within the arc lube and the darkening of the inner walls of the arc tube. Tha light cutput of HID
lamps decreases o approximately 0% of initial rated light culput al about hall of its rated life.

3.1.1.8 Failure Mode

Failure of a HID lamp ¢an oocur in several ways (Fig. 2). Scraiches on the cuter emvelope, direct conlact
with waler, or excessive pressure can cause these lamps 1o break. HID lamps and their arc luhes oparale
at extremaly high lemperatures and may shaller as a resull of miss application, ncarrect burning position, sys-
lemn lailure or other factors. De-vitrification of the arc tube glass occurs when the guartz reacts with the halo-
gen gas. A small crack will occur nermally in the vicinity of the electrode, and aither the argon will leak ou
of the arc fube or the nitrogen gas will leak inte the arc tube. Normally the lamp will fail to refgrite. The prob-
ability that the arc lube will implode towards end of life increases significantty. If the lamps are cytled on
and off periodically, it is much more likely 1o fail to restan rather than fail violently at end of life.

E7959 Faciory Mutual Insigance Campany. AN tights resgrved
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If the arc lube ruptures under normal cperating conditions, the arc tube fragments can panairate the culer
bulb if a shroud is net effective or present. Extremely hot glass and lamp paris can be released into the
surroundings if fragments are not contained by the shroud or an external shield, causing a risk of fire if com-
bustible materials are present.

3.2 llustrative Losses

J.2.1 Rolad Stare

Two sprinklers promptly controlled a fire started by a High Intensity Discharge (HIDY lamp. The bulb jacket
parted and spewed hot quartz pieces onlo a plastic light difuser beneath and the occupancy below, duting an
unattended period at this retail store. Sprinklers controlled the fire and limited damage.

The arc tube of the High Intensity Discharge lamp ruptured and discharged hot [estimated 2000°F (1100°C)]
quartz onito the plastic light diffuser beneath, which in tum drapped hot or flaming matlter on the oocu-
pancy beneath.

The manufacturer had apparently advised purchasers of these High Intensity Discharge lamps of this paten-
tial lailure mode. A program to replace the plastic light difusers beneath the lamp was being investigated,
The lamp may have gone beyond its 10,000-br rated lite. The lite rating is nod described on the package in
which the replacement bulbs are received. The preventive maintenance advice from the manufacturar (o
tum the lamps off al least 15 minutes a week) was apparently being followed at this store. Energy conser-
vation was also a faclor in the lighling an and off eycle

322 Storage of Granufar Piastic Pellals

A lire started in double-row rack storage of bags containing granular plastic. It was probably caused by a
defeclive electrical component associated with the lamps. The fire was promptly extinguished by the ceil-
ing sprinkier systom, Damage was limited lo two burnt paliel lnads of stock and wetled adjacen! slorage.

Suspected cause of the fire is an arc on the mercury vapor lamp ignition condensar, resulling in hot particles
talling on and igniting the slorage in the rack. This warehouse is provided with mercury vapor lamps (125
1o 250 W, 220 V) at the ceiling level. It could not be ascerained when lhese lamps were installed, but it was
reporied thal this lighling system is approximately twenly years old. An ignition condensor of a Mercury vapor
lamp had been damaged in normal operation. This electrical component was not fully enclosed, thus allgw-
ing molten matal 1o escape.

3.2.3 Mulli-tenanted Warehouso

Hot fragments released Irom a ruptured metal halide light bulb or fixture are the probable eause of a fire
which resulted in damage Lo insured siorage al this leased warehouse.

The storage involved in the fire was repartad to be 6to 8 f {1.8-2.4 m) high and consisted mostly of plas-
lic wrapped and carloned nylon “gear bags” and some comugated carlon flats. Higher storage ran ging from
Bio 12 fi (2.4-3.7 m) high surrounded the slorage arca across the narrow access aisles from the area of
ongin. This storage included mostly vinyl inflatable rafts. The light lixtures were at least 10 ft (3.0 m) above
the highes! storage in the building, and about 18 10 20 ft (5.5-6.1 m) above the storage involved in the fire

The building fights are lurned off each night. The original lights in the warehouse, and those lochlad aver this
fire incadent and over the office, were repored to be Sylvania 1.000-W metal halide lamps. The lamps cur-
renlly being used to replace burned out lamps are GE 1,000-W mulli-vapor lamps, None of the fixiures have
shields fited.

This is a no smoking facility, excep! for the office and breakroom. Indications are that this policy was striclly
observed. No hol work had been conducted on site for months

21998 Factksy Mulual rsurance Compasny Al rights resersed
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3.2.4 Storage of Mercury Vapor Lamp Fabnc

Sparks from a ruptured overhead mercury vapor lamp ignited rolls of synthetic fabric slored in multiple-row
racks to 16 it (4.9 m) high at a cloth finishing plant. Ninety-six ceiling sprinklers operaled. In-rack sprinkiers

wera nol provided. Ceiling sprinklers, strong water supplies, and prompt fire depariment response limited fire
damage. Smoke and water damage were extensive.

The mercury vapor lamps did nat have an enclasure to keep sparks from spreading to storage. Lack of a
wall between the warehouse and a manutacturing building allowed smoke lo damage production machines,
Lack of in-rack sprinklers allowed the fire lo operale an excessive number of ceiling sprinklers,

3.2.5 Roll Paper Storage

The bursting of a marcury vapor lamp is the probable cause of & fire occurring in a roll paper storage area
al a tissue products manufaciuring plant. The water density available from the hydraulically designed sprin-
kler systern was inadequaie for the occupancy because the syslem was designed to protect paper conver-
ing lines. Faper rolls were slored on and, twe high, to a height of 17 A (5.2 m). The lamp that probably starded
the fire was the only one in the area nol provided with 8 salely cover,

Damage was imiled by a strong water supply and an effective emergency organization.

A total of aboul 2,000 tons (1,800 metric lons) of roll paper were burned, charred or wet. Also damaged wera
aluminum roo! panels, plastic skylights and electric lights and wiring. Although paper converting machines
warnz nol damaged, production was interrupted for two days for clean-up.

326 Plastic and Paper Storage Warehouss

A hot fragment from a ruptured melal halide light bulb or lixture is the probable cause of a fire in a 200,000-#°
{19,000 m¥) warehouse with twa tenants, The sprinklered building has precast concrele walls and a Class
Il insulated stewl deck rool. The lenants stored promotional merchandise and paper business records.

The operation of five sprinklers cenfined the fire to a 500-1 (46 m®) area utilized for the storage of plastic
and papar promaotional items stored on pallets to a height of 8 R (2.4 m), Waler damage ocourred over an area
ol 10,000 #i* (830 m?). Smoke damage was cbserved throughout the building. Mo struciural damage was
reporiad.

3.2.7 Computer Equipment Assembly Plant Storage

An unshielded, 400-Walt metal halide light over rack storage “papped”, igniting rack slorage of plastics al
a compuler equipment assembly plant. Sprinklers operated and controlled the fire. Nonthermal damage
accounted for most of the loss.

About three years before the fire, FM Glebal had determined thal the rack storage was inadequataly protected
and had recommendad an upgrade. Aboul lwo years laler, the sprinkler systom was reinforced in aceo-
dance wilh accepled plans,

Aboul two years befora the fire, FM Global had also recommended the metal halide lights be cycled weekly
The insured astablished a weekly cycling program, so the recommendation was reported a5 compleled some
four maonths belare the fire. Untarunately, in those lour months, key personnel changes nccurred and the
cycling program was not boing loliowed,

This loss illustrales the danger metal halide lights presant as an ignition source and the importance of having
adeguate sprinkler protection

Metal halide lamps withoul shields in a warehouse for storage of combustibles is a dangerous siluation.
Recommendalions 1o provide shiglds or to eliminate the exposure allogether shﬂuld be made with & strong
sanse ol urgancy,

4.0 REFERENCES
LiL 1572, High Intensity Dischange Lightning Fixtures
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APPENDIX A. GLOSSARY OF TERMS

Accessibility Barrier: a malenal provided to limit access o uninsulated live pans; and live pars insulated
with materials not inlended to be subject lo user conlact. All or part of the barrer may also serve as an enclo-
sure as defined below.

Arc fube: a completely sealed quartz tube where the electrical discharge (arc) occurs.

Ballast: an auiliary piece of equipment designed fo start and propedy control the flow of power 1o the gas
discharga lighl source such as HID lamps.

Base: the end ¢f the lamp that insers into the lamp sockel.

Buib: the other jacket or envelope of a lamp, is the glass enclosure that covers the frame and arc tube
assembly.

Enclosure: a malerial provided 1o enclose alectrical parls and components that may be considered to involve
a risk of fire. All or part of the enclosure may also serve as an accessibility barrier as defined above or as
a recessed housing as defined below

Field-Connected Ballast: a ballasl thal may or may nol be provided with the fodure and that is intended 1o
be electrically connecled to the fixture during installation, The ballast may be mounted on the fixiure or
maurted remately.

High Intensity Discharge (HIDY Lamp: a general tarm for mercury, metal halide and high pressure sodium
lamps. HID lamps contain compact arc tubes which enclose various gases and metal salts operating at high
pressures and lemperatures,

High Pressure Sedium Lamp: an HID lamp which produce light by an electrical discharge through sodium
vapor cperaling at high pressure and temparatura.

Luminaire: a complete lighting unit consisting of a lamp, ballast, as required together with the pars designed
to dislribute the light, position and protect the lamps and connect them to the power supply (fixture).

Mercury Lamp: an HID lamp in which mos! of the light is produced by radiation from excited mercury vapor
operaling al high pressure and temperalure. Phosphor coatings on some lamp types add additional light
and imprave color rendering,

Melal Halide Larmp: an HID flight source in which the light is produced by the radiation from marcury, plus
halides of metals such as sedium, scandium and indium. Some lamps may also use phosphor coalings.

Lamyp: the device, commonly called a light bulb er bulb, intended 1o be inserted into a lampholder (sockel)
1o produce light.

Lamp Containment Barrier: a barrier that consists of the top, sides, and bottom that enclose the lamp com-
partment. The barrier may consist of a metal housing (recessed or otherwise), a polymeric enclosure, a glass
ditfuser or lens, a metal canopy, a metal screen, or the like.

Pendan! Fixture: a figture that is supported by and suspended from an aullel box by a chain, cord, siem,
or cable.

Recessed Fixure: a lxture intended 1o be instalied in a hole in a wall, ceiling, or in-ground surlace such
that all or part of the fixture is behind the mounting sudace.

Recessed Housing: he metal of a recessed fixture that serves to close off the hole provided in a ceiling ar
wall surface to mount the fixture. I does nol necessarily enclose wires or the like

Flemote Ballast: a ballast thal is not mounted on a fixture or one that is mounted on the fixture 18 in. (457 mm)
or mare from the recessed housing as measured from the nearest point on the ballzst to the nearest point
{other than an incidental projection) on the recessed housing. The ballast may or may not be provided with the
fixture.

Shrowd: a quartz tube around the arc tube.

€185 Faciony Mutua! Insurance Company All rohls resanved




